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
$EVWUDFW $FFHOHUDWLRQ FRQWURO RI WXUERIDQ HQJLQHV LV FRQYHQWLRQDOO\ GHVLJQHG WKURXJK HLWKHU
VFKHGXOHEDVHGRUDFFHOHUDWLRQEDVHGDSSURDFK:LWK WKHZLGHVSUHDGDFFHSWDQFHRIPRGHOEDVHG
GHVLJQ LQ DYLDWLRQ LQGXVWU\ LW EHFRPHV QHFHVVDU\ WR LQYHVWLJDWH WKH LVVXHV DVVRFLDWHG ZLWK
PRGHOEDVHG GHVLJQ IRU DFFHOHUDWLRQ FRQWURO ,Q WKLV SDSHU WKH FKDOOHQJHV IRU LPSOHPHQWLQJ
PRGHOEDVHG DFFHOHUDWLRQ FRQWURO DUH H[SODLQHG D QRYHO +DPPHUVWHLQ:LHQHU UHSUHVHQWDWLRQ RI
HQJLQHPRGHOV LV LQWURGXFHGEDVHGRQ WKH+DPPHUVWHLQ:LHQHUPRGHO D QRQOLQHDUJHQHUDOL]HG
PLQLPXPYDULDQFHW\SHRIRSWLPDOFRQWUROODZLVGHULYHGWKHIHDWXUHRIWKHSURSRVHGDSSURDFKLV
WKDW LW GRHV QRW UHTXLUH WKH LQYHUVLRQ RSHUDWLRQ WKDW XVXDOO\ XSVHWV WKRVH QRQOLQHDU FRQWURO
WHFKQLTXHV 7KH HIIHFWLYHQHVV RI WKH SURSRVHG FRQWURO GHVLJQ PHWKRG LV YDOLGDWHG WKURXJK D
GHWDLOHGQXPHULFDOVWXG\ 

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,W KDV WUDQVIRUPHG KRZ FRPSOH[ V\VWHPV VKRXOG EH GHVLJQHG LPSOHPHQWHG DQG WHVWHG > @





&RQWURO RI WXUERIDQ HQJLQHV KDV EHHQ D FKDOOHQJLQJ WDVN GXH WR QXPHURXV VWULQJHQW
UHTXLUHPHQWV DQG H[WUHPH UHOLDELOLW\ SDUWLFXODUO\ ZLWK LQFUHDVLQJ GHPDQG DULVLQJ IURP
FRPSOLFDWHGWDVNVVXFKDVSRZHUPDQDJHPHQWVWDUW ORJLF WDNHRIIFOLPELQJFUXLVHFRQWURODFWLYH
FOHDUDQFHDQGRWKHU DFWLYHFRQWUROV HQJLQHPRQLWRULQJDQGRWKHU ³LQWHOOLJHQW´ IXQFWLRQVHWF)RU
SULPDU\ FRQWUROV KRZHYHU WXUERIDQ HQJLQH FRQWURO V\VWHPV DUH GLYLGHG IXQFWLRQDOO\ LQWR WKUHH
EDVLFFRQWUROVVHWSRLQWFRQWUROWUDQVLHQWFRQWURODQGOLPLWSURWHFWLRQ>@7UDQVLHQWFRQWUROUHIHUV
WR WKH HQJLQH LQ WUDQVLHQW RSHUDWLRQ ZKHQ LW H[SHULHQFHV DFFHOHUDWLRQ RU GHFHOHUDWLRQ 7KH
UHTXLUHPHQW IRU WUDQVLHQW FRQWURO LV WKHUHIRUH WR KDYH D VDIH DQG IDVW WUDQVLHQW UHVSRQVH ZKHQ
PDQRHXYULQJ7KHUHIRUHWKHRSWLPDORSHUDWLQJFXUYHLISORWWHGRQDFRPSUHVVRUvsFRUUHFWHGPDVV
IORZUDWHPDSVHH)LJZRXOGEHWKHOLQHIROORZLQJFORVHO\WKHVXUJHOLQHIRUDFFHOHUDWLRQDQG
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5HIHUULQJ WR WKH DERYH ILJXUH WUDQVLHQW FRQWURO LV FRPSOHWHG ZLWK VHW SRLQW FRQWURO DQG
WUDQVLHQWVFKHGXOHV7KDWLVDFFHOHUDWLRQGHFHOHUDWLRQSURFHVVVWDUWVIURPRQHVHWSRLQWWRDQRWKHU
VHWSRLQWDQGFRPELQHVZLWKDQDFFHOHUDWLRQGHFHOHUDWLRQVFKHGXOH LQEHWZHHQ7KHUHIRUH LVVXHV
WKDW VKRXOG EH DGGUHVVHG IRU WUDQVLHQW FRQWURO LQFOXGH  KRZ WR FKDQJH WKH HQJLQH¶V RSHUDWLQJ
FRQGLWLRQIURPRQHVWDWHWRDQRWKHUDQGKRZWRNHHSWKHHQJLQHIURPH[FHHGLQJRSHUDWLQJOLPLWV
ZKLOH PDNLQJ WKHVH VWDWH FKDQJHV DV UHSUHVHQWHG E\ SRZHU OHYHU DQJOH  KRZ WR SURYLGH
DFFHSWDEOH WUDQVLHQW SHUIRUPDQFH HJ ULVLQJ WLPH VHWWOLQJ WLPH RYHUVKRRW HWF 7R VROYH WKHVH





GHSHQGV RQ WKH GLIIHUHQFH EHWZHHQ WKH EHJLQQLQJ DQG WKH HQGLQJ VSHHGV GHILQHG E\ WKH
FRUUHVSRQGLQJVHWSRLQWV7RSUHYHQW WKHHQJLQHZRUNVH[FHHGLQJ LWV OLPLWV WKHDFFHOHUDWLRQDQG
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WUDQVLHQW FRQWURO GHVLJQ LV WKH WUDQVLHQW VFKHGXOH WKDW KDV EHHQ FRQYHQWLRQDOO\ LPSOHPHQWHG DV
ORRNXS WDEOHV7KHVH WDEOHVDUHREWDLQHGIURPH[WHQVLYHVLPXODWLRQVDQGH[SHULPHQWDWLRQVRIWHQ
UHVXOWLQJLQH[WUHPHO\KLJKFRVWDQGORQJGHYHORSPHQWF\FOHLQDGGLWLRQWRWKHHUURUSURQHQDWXUH
RI WKH WULDODQGHUURU PHWKRGRORJ\ :LWK WKH ZLGHVSUHDG DFFHSWDQFH RI WKH PRGHOEDVHGGHVLJQ
FRQFHSW LQDYLDWLRQLQGXVWU\ LWKDVDWWUDFWHGPXFKDWWHQWLRQIRU WKHSDVWGHFDGHV+RZHYHU WKHUH








WR SRLQW RXW WKDW QRQOLQHDU V\VWHPV WKHRU\ KDV GHYHORSHG UDSLGO\ RYHU UHFHQW GHFDGHV LQFOXGLQJ
FRQFHSWV VXFK DV ]HUR G\QDPLFV DQG QRUPDO IRUPV >@ SDVVLYLW\ DQG GLVVLSDWLYLW\ >@
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QRQHTXLOLEULXP WKHRU\ >@ HWF $V D FRQVHTXHQFH D QXPEHU RI QRQOLQHDU FRQWURO GHVLJQ
WHFKQLTXHV KDYH EHHQ ZHOO HVWDEOLVKHG VXFK DV IHHGEDFN OLQHDUL]DWLRQ >@ UHFXUVLYH GHVLJQV
LQFOXGLQJ EDFNVWHSSLQJ DQG IRUZDUGLQJ >@ HQHUJ\EDVHG FRQWURO GHVLJQ IRU QRQKRORQRPLF
G\QDPLFDOV\VWHPV>@DQGQRQOLQHDUPRGHOSUHGLFWLYHFRQWURO>@WRQDPHMXVWDIHZ+RZHYHU 
most of the above theories assume implicitly that the system model can be represented by 
difference/differential equations7KHUHIRUHIRUWXUERIDQHQJLQHVZLWKQRQDQDO\WLFDOPRGXOHV the 
above methods cannot be applied directly 
7R FDUU\ RXW 0%' IRU HQJLQH FRQWUROV WZR IXQGDPHQWDO DSSURDFKHV FDQ EH XVHG WR
³H[WUDFW´ OLQHDURUQRQOLQHDUPRGHOVEHIRUH WKH WUDQVLHQWFRQWUROGHVLJQSURFHVV7KH ILUVWRQH LV
OLQHDUL]DWLRQKRZHYHUGXHWRWKHORFDOQDWXUHRIOLQHDUL]DWLRQWHFKQLTXHVWKHPRGHOVXFKREWDLQHG




IRU FLYLO DLUFUDIW HQJLQH FRQWUROV LWV SHUIRUPDQFH PD\ GHWHULRUDWH VHULRXVO\ GXULQJ FRQWUROOHU
VZLWFKLQJDQGWKLVOHDGVWRWKHGHYHORSPHQWRIOLQHDUSDUDPHWHUYDU\LQJ/39FRQWUROWRREWDLQ
³VPRRWK´WUDQVLWLRQRIFRQWUROOHUVZLWFKLQJ7KLV/39DSSURDFKWR0%'RIWUDQVLHQWFRQWUROKDV
EHHQ H[WHQVLYHO\ LQYHVWLJDWHG LQ 61(&0$ >@ DQG WKH IROORZLQJ FKDOOHQJHV KDYH EHHQ
LGHQWLILHG  WKH /39 PRGHO RI WXUERIDQ HQJLQHV LV GLIILFXOW WR REWDLQ  FRQWURO GHVLJQ LV
UHODWLYHO\ GLIILFXOW WR SHUIRUP GXH WR WKH QRQFRQYH[LW\ RI /0,  WKH RUGHU RI UHVXOWLQJ
FRQWUROOHUV LV UHODWLYHO\ KLJK 7KHUHIRUH /39 PRGHOOLQJ DQG FRQWURO QHHG IXUWKHU LQYHVWLJDWLRQ
SDUWLFXODUO\IRUWKHEHQHILWRIRQERDUGUHDOWLPHFRQWURO
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7KH DERYH GLIILFXOWLHV DVVRFLDWHG ZLWK WKH OLQHDUL]DWLRQ WHFKQLTXH WR FRQWURORULHQWHG
PRGHOOLQJDUH UHIOHFWHGE\ WKH UHFHQW WUHQG LQXWLOL]LQJV\VWHPLGHQWLILFDWLRQDSSURDFKHV2QHRI
WKH PRVW RIWHQ XVHG LV WKH QHXUDO QHWZRUNV PRGHO WKDW FRQVWLWXWHV RIIOLQH WUDLQLQJ DQG RQOLQH
DGDSWDWLRQ SURFHVV WR LPSURYH DFFXUDF\ DQG UHDOWLPH SHUIRUPDQFH UHVXOWLQJ QHXUDO QHWZRUNV
PRGHOV RYHU WKH IOLJKW HQYHORSH >@+RZHYHU WR WKHEHVW RI WKH DXWKRUV¶ NQRZOHGJH WKHUH
KDYHQRWEHHQIOLJKWWHVWHGUHVXOWVVRIDU7KHVLJQLILFDQFHRIQHXUDOQHWZRUNVLVWKDWLWPRWLYDWHV
WKH XWLOL]DWLRQ RI RWKHU LGHQWLILFDWLRQ PHWKRGV IRU RQERDUG UHDOWLPH PRGHOOLQJ DQG WKH
LQYHVWLJDWLRQ RI FRQWURORULHQWHG PRGHOEDVHG GHVLJQV ,Q WKLV QRWH D +DPPHUVWHLQ:LHQHU
UHSUHVHQWDWLRQ RI WKH HQJLQH WUDQVLHQW PRGHO LV SURSRVHG LQ VHFWLRQ  IRU VXFK D PRGHO D
JHQHUDOL]HGPLQLPXPYDULDQFHW\SHRIRSWLPDOFRQWUROODZLVGHULYHGLQVHFWLRQWKHIHDWXUHKHUH
LVWKDWWKHSURSRVHGFRQWUROODZGRHVQRWUHTXLUHWKHLQYHUVHRSHUDWLRQRIWKHLGHQWLILHGQRQOLQHDU




PRGHOV FDQ WDNH KHDW VRDNDJH WLPH GHOD\ WXUELQH FRROLQJ HWF LQWR DFFRXQW KHQFH UHTXLULQJ
H[WHQVLYH FRPSXWLQJ SRZHU DQG UHODWLYHO\ ORQJ FRPSXWDWLRQ WLPH DQG WKHUHIRUH QRW VXLWDEOH IRU
PRGHOEDVHGGHVLJQRIWUDQVLHQWFRQWUROVRQWKHRWKHUKDQGWKH\DUHQRWFRQWURORULHQWHGVLQFHWKH
FKDUDFWHULVWLFVRINH\FRPSRQHQWVVXFKDVFRPSUHVVRUVFRPEXVWRUVDQGWXUELQHVDUHJLYHQLQWKH
IRUPRI ORRNXSWDEOHV WKHSUHVHQFHRIVXFKPDWKHPDWLFDOO\QRQDQDO\WLFDOPRGXOHVSUHYHQWV WKH
GLUHFWXWLOL]DWLRQRIPRVWRIWKHFRQWUROGHVLJQPHWKRGRORJLHV7RWDNHFDUHRIWKLVVLWXDWLRQDV
H[SODLQHG DERYH OLQHDUL]DWLRQ RU LGHQWLILFDWLRQ WHFKQLTXHV DUH XWLOL]HG ,Q WKLV SDSHU DQ
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7KH PRGHO LV REWDLQHG ZLWK WKH URWDWLRQDO VSHHG RI HQJLQH UXQQLQJ IURP  WR 
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7KH FRQWURO V\VWHP LV VKRZQ LQ )LJ  ZKHUH WKH VHQVRU PRGHO kW   LV D OLQHDU PRGHO









  [                                           
3.1. Optimal controller design 
7R GHULYH WKH RSWLPDO FRQWURO VLJQDO D FRVW IXQFWLRQ VKRXOG ILUVW EH GHILQHG ,Q WKLV SDSHU WKH
IROORZLQJPLQLPXPYDULDQFHW\SHRILQGH[LVFRQVLGHUHG
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ZKHUH    tuFtePt cc  I DQG cP  DQG cF  DUHGHVLJQSDUDPHWHUV&RQVLGHULQJWKHVLJQDO
GHOD\WKHFRQWUROVLJQDOFDQRQO\DIIHFW  tI  DIWHUDWOHDVWkVWHSV7KHUHIRUHWKHUHLVQRORVVRI
JHQHUDOLW\WRH[SUHVV
cF DV ckkc FzF  WKHQ  tI  FDQEHUHZULWWHQDV 
> @    tuFktvktyktrPkt ckc  I                                 
1RZ FRQVLGHU WKH RSWLPL]DWLRQ RI WKH FRVW IXQFWLRQJ WKH H[SUHVVLRQ ^ `  ttEJ T II  FDQ EH
UHSUHVHQWHGE\DFRPELQDWLRQRIRSWLPDOHVWLPDWLRQ Ö tkt I  DQGHVWLPDWLRQHUURU a tkt I 
$QDSSOLFDWLRQRIRUWKRJRQDOLW\OHDGVWR
^ ` ^ ` ^ `aaÖÖ  tkttktEtkttktEttEJ TTT   IIIIII          
7KHHVWLPDWLRQHUURU a tkt I  LVQRWFRUUHODWHGZLWKFRQWUROLQSXWKHQFHIRUWKWKHFRQGLWLRQIRU
PLQLPL]LQJWKHFRVWIXQFWLRQJLVWKDWWKHkVWHSHVWLPDWLRQ Ö   tktI  
1RZ
> @   ÖÖÖ  tuFtDutktxCtktrPtkt ckc  I                          
,QWKHDERYHHTXDWLRQIRUHDFKFRPSRQHQW









  Z                                                
ZKHUH tZ  LV D ZKLWH QRLVH ZLWK ]HUR PHDQ DQG XQLW\ FRYDULDQFH 7KHUHIRUH WKH UHIHUHQFH
VLJQDOkVWHSRSWLPDOHVWLPDWLRQLV
Ö ttxCtktr rkr                                                           
Ö tktx  LVWKHkVWHSRSWLPDOHVWLPDWLRQIRUWKHFRPELQHGPRGHODQGWKXVFDQEHZULWWHQLQWR
ÖÖ  tBuzkTttxAtktx k                                             
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ZKHUH      kk AzAzAzIzzkT  
1RZLW LVUHTXLUHGWRHVWLPDWH WKHVWDWH Ö ttx )URPWKHZHOONQRZQ.DOPDQILOWHU WKHRU\ WKH
IROORZLQJVWDWHHVWLPDWLRQHTXDWLRQVDUHREWDLQHG
Predictor ÖÖ  ktButtxAttx                                       
Corrector > @ÖÖÖ tteteKttxttx f                                
ÖÖÖ ttyttrtte   Ö   ktDuttxCttxC rr           
ZKHUH fK GHQRWHVWKH.DOPDQILOWHUJDLQPDWUL[
,QVHUWLQJHTXDWLRQDQGLQWRDQGUHDUUDQJLQJ 
> @ Ö  tuzTttxCztezTttx frrf                             
ZKHUH 
> @ fff KAzCKIIzT                                                
> @ > @ kffff zBzCKIDKAzCKIIzT                           
7KHRSWLPDOVLJQDO tuopt  WKDWRSWLPL]HVWKHFRVWIXQFWLRQJFDQQRZEHREWDLQHG
> @ ^ `   Ö     tuFtuWDBzkCTttxCAttxCP optckoptkkrkrc             
7KHRSWLPDOFRQGLWLRQKDVWKHIROORZLQJWZRDOWHUQDWLYHUHSUHVHQWDWLRQV
> @^ ` > @Ö  ttxCAttxCPWDBzkCTPFtu krkrckcckopt                      
RU
> @ ^ `Ö  tuWDBzkCTttxCAttxCPFtu optkkrkrcckopt            
3.2. Optimal controller implementation 
1RZREVHUYH WKHRSWLPDO FRQWURO VLJQDODVJHQHUDWHG IURPHTXDWLRQ  LW UHTXLUHV WKH LQYHUVH
RSHUDWLRQRIWKHQRQOLQHDUHQJLQHPRGHODQGWKLVLVcomputationally expensive and in many cases 
infeasible ,Q IDFW IRU PRVW RI WKH QRQOLQHDU FRQWURO WHFKQLTXHV RSWLPDO FRQWURO VROXWLRQV DUH
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WKH DSSOLFDWLRQ RI DGYDQFHG FRQWURO LQWR SUDFWLFDO HQJLQHHULQJ 0HDQZKLOH WKH RSWLPDO FRQWURO
VLJQDO DV JHQHUDWHG IURP HTXDWLRQ  DYRLGV LQYHUVH RSHUDWLRQ RI WKH QRQOLQHDU PRGHO IRU LWV








cP  DQG ckF  WKDWPDNHVWKHFORVHGORRSVWDEOH
7RVXPPDUL]HWKHIROORZLQJREVHUYDWLRQVDUHOLVWHG
 2SWLPDO FRQWURO VLJQDO LV SURYLGHG E\ WKH VWDWH HVWLPDWRU DQG WKHUHIRUH LW LV HVVHQWLDOO\ D
.DOPDQILOWHUEDVHGFRQWURO
 7KHUH DUH WZR VWUXFWXUHV IRU FRQWUROOHU LPSOHPHQWDWLRQ$V WKH ODWWHU RQHGRHV QRW QHHG WKH
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1RZFRQVLGHU WKHVLPSOHFDVHIRUHQJLQHVSHHGFORVHG ORRSFRQWUROV\VWHPIXHO IORZFRQWURORI
URWDWLRQDOVSHHGRIWKHHQJLQHVKDIW7KHIROORZLQJVFHQDULRLVDVVXPHGWKHHQJLQHLVFRQWUROOHGE\
IXHOIORZ fW DQGH[SHULHQFHVDFFHOHUDWLRQIURPWRWKHGHVLJQSRLQWLW LV WKHQGHFHOHUDWHG
EDFN WR7KH+DPPHUVWHLQ:LHQHUUHSUHVHQWDWLRQDVGHSLFWHG LQVHFWLRQ LVXVHGIRUHQJLQH
PRGHO7KHWZRGHVLJQSDUDPHWHUVQHHGWREHFKRVHQILUVWOHW PIFck    WRREWDLQDVWDEOHFORVHG
ORRSFRQWUROV\VWHPZKHUHPIGHQRWHVWKH3,FRQWUROOHURIWKHHQJLQHWKHQWKHSDUDPHWHU
cP  LV
FKRVH WR EH 

 zPc  7KH FRQWURO SHUIRUPDQFH LV VKRZQ LQ )LJ  DOVR VKRZQ LV WKH
FRUUHVSRQGLQJ3,FRQWUROSHUIRU DQFH
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,W LV VHHQ IURP )LJ  WKDW WKH SURSRVHG FRQWUROOHU GRHV QRW VLJQLILFDQWO\ LPSURYH WKH
SHUIRUPDQFH GXULQJ HQJLQH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ EXW LW LV VWLOO DGYDQWDJHRXV LQ WKH
IROORZLQJSRLQWV
 7KH WUDQVLHQW RYHUVKRRW LV UHGXFHG RYHU ODUJH HQYHORSH IOLJKW DQG WKLV LV VKRZQ IURP WKH
SHUIRUPDQFHGXULQJVHFRQGV%XWLWLVZDUQHGWKDWWKHREVHUYHGODUJHRYHUVKRRWLVQRWGXHWR
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IURP LGOH WR URWDWLRQDO VSHHG RI VKDIW +RZHYHU WKH SURSRVHG FRQWUROOHU VWLOO VXSSUHVVHV WKH
RYHUVKRRWHIIHFWLYHO\
 )XHO FRQVXPSWLRQ LV VLJQLILFDQWO\ UHGXFHG )LJ E )XHO FRQVXPSWLRQ KDV EHHQ D YHU\
LPSRUWDQW SHUIRUPDQFH LQGH[ IRU ERWK FLYLO DQG PLOLWDU\ HQJLQHV ,W EHFRPHV LQFUHDVLQJO\





ORRS WKH 3, FRQWUROOHU FDQ DPSOLI\ WKH GHWULPHQWDO HIIHFWV OHDGLQJ WR XQVWHDG\ FRQWURO
SHUIRUPDQFH7KLVKDVEHHQD WURXEOLQJSUREOHP LQ HQJLQH FRQWUROSUDFWLFH DQGKDUGZDUH LQ WKH
ORRS WHVWLQJ ,Q WKH SURSRVHG GHVLJQ KRZHYHU WKH GHVLJQ IUHHGRP LV FKRVHQ WR EH








7KH FRQFHSW RI PRGHOEDVHG GHVLJQ KDV EHHQ SRSXODUL]HG RYHU WKH SDVW IHZ \HDUV LQ &KLQHVH
DYLDWLRQLQGXVWU\$GPLQLVWUDWLRQDODQGVXSHUYLVLRQDODUFKLWHFWXUHKDYHEHHQGHVLJQHG WRVXSSRUW
WKH PRGHOEDVHG GHVLJQ SURMHFWV 0HDQZKLOH WKH HQDEOLQJ WHFKQRORJLHV LQ VPDUW VHQVRUV KLJK
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UHVSRQVH DFWXDWRUV HWF KDYH EHHQ GHYHORSHG LQWR D UHDGLQHVV OHYHO LW LV H[SHFWHG WKDW DGYDQFHG
FRQWUROV LQFOXGLQJ QRQOLQHDU FRQWURO ZLOO EH DSSOLHG ,Q &KLQD KRZHYHU DOO RI WKH FLYLO DQG
PLOLWDU\ HQJLQHV VWLOO XVH FRQYHQWLRQDO 3, FRQWURO PHWKRGRORJ\ DQG QR HVVHQWLDO UHVHDUFK RQ
DGYDQFHGFRQWUROLVFDUULHGRXW7KHGHYHORSPHQWLQFRQWUROWKHRU\DQGFRQWUROHQJLQHHULQJKDVQRW
EHHQ WDNHQDGYDQWDJHRI LQ WKH ILHOGRIHQJLQHFRQWUROV7KH UHVXOWVSUHVHQWHGKHUH VKRXOGVKHG
VRPHOLJKWRQWKLVOLQHRIUHVHDUFK1H[WVWHSRIUHVHDUFKZLOOIRFXVRQWKHQRQOLQHDUFRQWUROGHVLJQ
PHWKRGRORJ\RYHU ODUJHHQYHORSHDQG WKHFRUUHVSRQGLQJKDUGZDUH LQ WKH ORRS WHVWLQJSURYLGLQJ
IXHOHFRQRPLFGHPRQVWUDWLRQ
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
:HDUHJUDWHIXO IRU WKH ILQDQFLDOVXSSRUWRI WKH1DWXUDO6FLHQFH)RXQGDWLRQRI-LDQJVX3URYLQFH
1R %. -LDQJVX 3RVWGRFWRUDO 6FLHQFH )RXQGDWLRQ 1R% DQG 18$$
)XQGDPHQWDO5HVHDUFK)RXQG1R16
5HIHUHQFHV
>@*DEULHOD10RVWHUPDQ3-HGVModel-Based Design for Embedded Systems&RPSXWDWLRQDO
$QDO\VLV6\QWKHVLVDQG'HVLJQRI'\QDPLF6\VWHPV%RFD5DWRQ&5&3UHVV
>@5HHG\-/XQ]PDQ60RGHOEDVHGGHVLJQDFFHOHUDWHVWKHGHYHORSPHQWRIPHFKDQLFDO
ORFRPRWLYH FRQWUROV SAE 2010 Commercial Vehicle Engineering Congress 6$( 7HFKQLFDO
3DSHU
>@0F&RQQHOO6Code CompleteQGHGLWLRQ0LFURVRIW3UHVV
>@ )RUVEHUJ . 0RR] + &RWWHUPDQ + Visualizing Project ManagementUG HGLWLRQ -RKQ
:LOH\DQG6RQV1HZ<RUN1< 
>@ -DZ /& 0DWWLQJO\ -' Aircraft Engine Controls: Design, Systems Analysis, and Health 
Monitoring,$,$$,QF5HVWRQ9LUJLQLD 
>@ -DZ /& *DUJ 6  3URSXOVLRQ FRQWURO WHFKQRORJ\ GHYHORSPHQW LQ WKH 8QLWHG 6WDWHV
NASA/TM-2005-213978
>@ 0DF,VDDN %' 6DUDYDQDPXWWR +,+  $ FRPSDULVRQ RI DQDORJ GLJLWDO DQG K\EULG
FRPSXWLQJWHFKQLTXHVIRUVLPXODWLRQRIJDVWXUELQHSHUIRUPDQFHASME Paper No. 74-GT-127
>@:DOVK33)OHWFKHU3Gas Turbine Performance%ODFNZHOO6FLHQFH86$
>@ /LFKWVLQGHU 0 /HY\ <  7ZRVSURRO WXUERIDQ HQJLQH D VWHDG\VWDWH DQG G\QDPLF
PDWKHPDWLFDOPRGHOV TAE No. 9037HFKQLRQ,VUDHOSS
>@.KDOLG6-+HDUQH51(QKDQFLQJG\QDPLFPRGHOILGHOLW\IRULPSURYHGSUHGLFWLRQ
RIWXUERIDQHQJLQHWUDQVLHQWSHUIRUPDQFH AIAA 80-1083        
>@/LFKWVLQGHU0/HY\<-HWHQJLQHPRGHOIRUFRQWURODQGUHDOWLPHVLPXODWLRQVASME 
Journal of Engineering for Gas Turbines and Power 
>@0DUWLQ6:DOODFH,%DWHV'*'HYHORSPHQWDQGYDOLGDWLRQRIDFLYLODLUFUDIWHQJLQH
VLPXODWLRQ PRGHO IRU DGYDQFHG FRQWUROOHU GHVLJQ $60( -RXUQDO RI (QJLQHHULQJ IRU *DV
Page 15 of 16
https://mc.manuscriptcentral.com/tjj




































































in Control and Information Sciences6SULQJHU%HUOLQ
>@ 6HSXOFKUH 5 0 -DQNRYLF DQG 39 .RNRWRYLF Constructive Nonlinear Control
6SULQJHU9HUODJ1HZ<RUN
>@%ORFN$0-%DLOOLHXO3&URXFKDQG-0DUVGHQNonholonomic Mechanics and Control
6SULQJHU
>@ 0D\QH '4 -% 5DZOLQJV &9 5DR DQG 320 6FRNDHW  &RQVWUDLQHG PRGHO
SUHGLFWLYHFRQWUROVWDELOLW\DQGRSWLPDOLW\Automatica,
>@ $SNDULDQ 3 *DKLQHW 3 DQG %HFNHU *  6HOIVFKHGXOHG + FRQWURO RI OLQHDU
SDUDPHWHUYDU\LQJV\VWHPVDGHVLJQH[DPSOHAutomaticaSS 
>@:X)<DQJ;3DFNDUG$%HFNHU*,QGXFHG/QRUPFRQWUROIRU/39V\VWHPV




>@ 3UDNDVK 5 5DR 69 6NDUYDQ &$  /LIH HQKDQFHPHQW RI D JDV WXUELQH HQJLQH E\
WHPSHUDWXUHFRQWUROInternational Journal of Turbo and Jet Engines
>@ %DODV *  /LQHDU SDUDPHWHUYDU\LQJ FRQWURO DQG LWV DSSOLFDWLRQ WR D WXUERIDQ HQJLQH
International Journal of Robust and Nonlinear Control 
>@%UX]HOLXV)Linear Parameter-varying Systems-an Approach to Gain Scheduling3K'7KHVLV
&KDOPHUV8QLYHUVLW\*|WHERUJ6ZHGHQ        
>@ +HQULRQ ' 5HEHUJD / %HUQXVVRX - 9DU\ )  /LQHDUL]DWLRQ DQG LGHQWLILFDWLRQ RI
DLUFUDIW WXUERIDQ HQJLQH PRGHOV Proceedings of IFAC Symposium on Automatic Control in 
Aerospace6W3HWHUVEXUJ5XVVLD       
>@5HEHUJD/+HQULRQ'%HUQXVVRX-9DU\)/39PRGHOLQJRID WXUERIDQHQJLQH
Proceedings of IFAC World Congress on Automatic Control in Aerospace 3UDJXH &]HFK
5HSXEOLF          
>@ 9DU\ ) DQG 5HEHUJD /  3URJUDPPLQJ DQG FRPSXWLQJ WRROV IRU MHW HQJLQH FRQWURO
GHVLJQProceedings of IFAC World Congress on Automatic Control3UDJXH&]HFK5HSXEOLF




FRQWUROJournal of Propulsion TechnologySS         
>@ 4L ; DQG )DQ '  $SSOLFDWLRQ RI LPSURYHG )643 DOJRULWKP WR WXUERIDQ HQJLQH
QRQOLQHDUPXOWLYDULDEOHFRQWUROJournal of Propulsion TechnologySS
>@%UXQHOO%-%LWPHDG55&RQQROO\$-1RQOLQHDUPRGHOSUHGLFWLYHFRQWURORIDQ
DLUFULIWJDVWXUELQHHQJLQHProceedings of 41st IEEE Conference on Decision and Control/DV
9HJDV86$
Page 16 of 16
https://mc.manuscriptcentral.com/tjj
International Journal of Turbo and Jet Engines
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
